NMC supplied two traveling SPRTs, the details are shown in Table 1 . 
Protocols and technical instructions
The two SPRTs will be firstly calibrated by NMC using the ITS-90 fixed points prior to sending them to NIM, and the results will be sent to the independent party. After that, the two SPRTs will be calibrated at NIM using the NIM ITS-90 fixed points, and the results will be sent to the independent party. After the completion of the measurements at NIM, the SPRTs will be returned to NMC and the two SPRTs will be calibrated the second time to close the loop. The results will be sent to the independent party. Through discussion, the agreement was obtained on the APMP-TCT former Chairman, Dr Juntaro Ishii as the independent party.
NMC measurements (Pre-submission of artifacts to NIM):
1) The two 25 Ω quartz sheath SPRTs chosen by NMC must meet the ITS-90 purity requirements.
2) Prior to the fixed-point cell measurements, the SPRTs will be stabilized by annealing at a temperature of 480 °C. The stability criteria value for an SPRT is calculated from the difference between the R (273.16 K) , 0 mA values measured before and after anneal. The stability values obtained must be better than 0.3 mK to qualify the SPRTs for the NMC measurements. The triple point of water (TPW) should be measured after every annealing cycle and documented in the Excel data file listed in Appendix A.
3) After annealing and stabilizing the SPRTs, the measurement sequence to be followed is SPRT 1 : TPW, Zn FP, TPW, Sn FP, TPW, Ga MP, and TPW.
SPRT 2 : TPW, Ar TP, TPW, Hg TP, and TPW.
All results must be reported for 0 mA. 4) Measurement results (Appendix A) are to be submitted electronically to the independent party at the time of delivery of the artifacts to NIM. In addition to Appendix A, Appendix B, Appendix C (Fixed-point cell uncertainties) and Appendix D are to be submitted electronically as well.
5) On completion of the first set of measurements, NMC will send the artifacts to NIM.
NIM measurements： 1) Upon receipt of the SPRTs, NIM will inspect the artifacts for damage. If there is damage, NIM and NMC will discuss and agree on how to proceed.
2) If no damage has been sustained, the SPRTs will be measured at the TPW upon receipt. The "as received" [R (273.16 K), 0 mA] values will be reported to NMC prior to annealing the SPRTs. Approval by both NIM and NMC is required before proceeding to the next step.
3) Prior to the fixed-point cell measurements, the SPRTs will be stabilized by annealing at a temperature of 480 °C. The stability criteria value for an SPRT is calculated from the difference between the R (273.16 K), 0 mA values measured before and after annealing. The stability values obtained must not exceed 0.3 mK to qualify the SPRTs for the NIM measurements. If an SPRT is found to be unstable, NIM will contact the NMC for a replacement.
4) After annealing and stabilizing the SPRTs, the measurement sequence to be followed is SPRT 1 : TPW, Zn FP, TPW, Sn FP, TPW, Ga MP, and TPW.
All results must be reported for 0 mA.
5)
On completion of the measurements, the results will be sent to the independent party and NMC will collect the artifacts from NIM.
NMC (Post-receiving of artifacts from NIM) ： 1) In order to close the measurement loop, NMC will repeat the steps outlined in above (Pre-submission of artifacts to NIM) section of this protocol.
The measurement period is shown in table 2. After consultations, the chairman of APMP served as the independent party in this comparison. 
Summary of data submission
According to the comparison protocol, the measurement results for SPRT stability are shown at the triple point of water in table 3. The results show the maximum change of the resistances of two SPRT(S/N 253126 and S/N 4158) at the triple point of water is equivalent to about 0.3mK and 0.1mK respectively, and meet the requirements of the comparison protocol. 
Where measured R is the resistance value of SPRT at the fixed points, self R , hydr R and pres R are the resistance changes due to the self-heating of the SPRT, hydrostatic and gas pressure in the cell of fixed point respectively. In NIM's uncertainty budget, the Isotopic composition, Strain and crystal defects for the fixed points are not considered, the strain, vacancies, contamination and insulation leakage for SPRTs, the cable effects in the resistance measurement are neglected, the effect of the impurities on the fixed points was estimated on the basis of the OME method or temperature difference between the freezing point and melting point, the reproducibility was calculated from the multiple realizations of fixed points at NIM. For linking to the CCT-K3, the reference water triple point cell without the isotopic analysis in this comparison was used, and it has the neglectable difference from the other cells including the cell used to participate in the CCT-K7, and the cell with the isotopic analysis in NIM. Here, the average uncertainty of isotopic composition is 0.03mK. At the present definition for the water triple point, the maximum temperature difference among the four NIM cells drops from 0.10mK to 0.02mK after application of the isotope correction [3] . In NMC's uncertainty budget, for the Zn, Sn, Ga and Ar, the isotopic composition is neglected and the Strain, crystal defects are considered for the water triple point, all components for the SPRT effects is neglected, the cable effect in the resistance measurement is considered in the realization of the triple point of mercury, the long term drift on the triple point of water is given.
Results
The differences in temperature between NIM and NMC at the fixed points were calculated with the W values provided by the participants as following,
Where, is estimated using the uncertainties provided by the participants is estimated using the uncertainties provided by the participants at all the 
Where, Table 10 . The link from CCT-K3.2 to CCT-K3 via NIM is given by, The uncertainty of
The Difference of CCT-K3.2 to CCT-K3 via NIM result and their uncertainty are shown in Table 11 and Figure 4 . 
